species included in Lecythophora are anamorphs of Coniochaeta, an 57 ascomycete genus belonging to the family Coniochaetaceae (Sordariomycetes) 58 (6, 13, 31) . Although, these fungi are saprobes, some species have also been 59 involved in human disease. Lecythophora hoffmannii has been associated to 60 cases of subcutaneous infections, keratitis, sinusitis, peritonitis, and canine 61 osteomyelitis (16, 21) . Lecythophora mutabilis has been described as the 62 causative agent of human peritonitis, endocarditis, endophthalmitis, and 63 keratitis, among others (2, 7, 8, 22, 28) . 64
Due to the difficulties in the identification of the members of these two 65 genera, their real incidence in human infections and the management of such 66 infections are poorly known. Up to now, studies involving members of these 67 genera isolated from clinical samples have been scarce, and generally only a 68 few isolates from medical cases have been molecularly or morphologically 69 characterized. To evaluate the potential incidence of the different species of 70 Phialemonium and Lecythophora in human infections, we have studied a large 71 number of isolates of both genera from clinical samples, received in an US 72 fungal reference laboratory from the period 2001 to 2009. It is important to note 73 that we lack sufficient clinical information to ascertain whether any of these 74 genera Phialemonium and Lecythophora, received in the Fungus Testing 82
Laboratory at the University of Texas Health Science Center at San Antonio for 83 identification and/or antifungal susceptibility determination, were included in this 84 study (Table 1 ). In addition, 10 reference or type strains of different species of 85 these genera, mainly provided by the Centraalbureau voor Schimmelcultures 86 (CBS, Utrecht, the Netherlands), were also tested. 87
Morphological study. Morphological features of the isolates were 88
examined on potato dextrose agar (PDA; Pronadisa, Madrid, Spain), oat-meal 89 agar (OA; 30 g filtered oat flakes, 20 g agar, 1L distilled water), and water agar 90 with sterilized plant material (small pieces of wood, filter paper and herbaceous 91 leaves) to enhance the formation of ascomata (fruit bodies of the sexual state or 92 teleomorph) or conidiomata (fruit bodies of the asexual state or anamorph). 93
Cultures were incubated at room temperature (25ºC ± 2ºC) up to two months. 94
The isolates were identified using the criteria given by Damm et al. (6) The most distinctive morphological features of these L. hoffmannii isolates were 166 the production of slimy, orange to salmon-coloured colonies on PDA, short 167 adelophialides with cylindrical collarettes (Fig. 2F) , and less frequently, discrete 168 phialides with a wide base and a narrower apical part (ventricose phialides). 169 Some collarettes were formed laterally, directly on the vegetative hyphae ( Fig.  170 190 2G). The conidia were hyaline, broadly ellipsoidal to cylindrical or allantoid 171 (Fig. 2 H characterized by blackish cleistothecial ascomata with a cephalothecoid wall 208 (Fig. 2P ), 8-spored asci, and ascospores that were broadly ellipsoidal to 209 obovate in superficial view, and reniform in lateral view, with a foveolate wall. 210
The anamorph was characterized by flat, moist, white to yellowish white (later 211 becoming brownish) colonies on OA, with abundant adelophialides and less 212 common discrete phialides, both with a wide base and without collarettes (Fig.  213 2Q). The conidia were cylindrical and hyaline. These isolates showed globose 214 to ellipsoidal, thick-walled, hyaline, terminal or intercalary chlamydospores ( Fig.  215 
R). The third subclade (98% bs) included P. obovatum and 14 clinical isolates 216
with the typical morphological features of the mentioned species. They were 217 characterized by moist to slightly floccose, pale ochraceous to greenish 218 colonies on OA. The adelophialides, had a wide base, were more common than 219 discrete phialides, and lacked visible collarettes (Fig. 2S ). The conidia were 220 hyaline and obovate with truncate base (Fig. 2T) . Oval, thin-walled, hyaline 221 chlamydospores were also present ( immature ascomata, although they never reached maturity (Fig. 2V) . 224
In vitro antifungal susceptibility data varied between the various genera 225 and species (Table 2) (2, 7, 8, 16, 21, 22, 28) . In our study, the above-249 mentioned two Phialemonium species and two Lecythophora species were also 250 the predominant species identified. However, it is noteworthy that 6 isolates 251
were identified as C. foveolata, which is a recently described species involved in 252 a case of human infection (25). Although, we could not confirm the role of any of 253 these C. foveolata isolates as agents of infection, the number found might 254 reflect the possible clinical relevance of this fungus. 255
Our results confirmed the synonymy of P. dimorphosporum with P. 256 curvatum (12), and that the two accepted species of Phialemonium, P. 257 curvatum and P. obovatum are genetically very distant from each other (34). 258
Phialemonium obovatum, the type species of the genus, is more closely related 259 to C. foveolata of the family Cephalothecaceae, while P. curvatum is 260 molecularly related to some species of Linocarpon and Neolinocarpon, which 261 are incertae sedis genera within Sordariomycetes (3). 262 A relevant feature not described originally in P. curvatum was the 263 formation of sporodochial conidiomata, structure that were present in five 264 clinical isolates. Other authors had already reported the presence of these 265 structures (19, 24, 26, 32) . Some isolates of Phialemonium (Phialemonium sp. 266 1) presented a relatively low level of similarity (97%) with the sequences of the 267 type strain of P. curvatum. First, these isolates were identified as P. curvatum 268 due to the presence of adelophialides and the morphology of conidia. They 269 developed sporodochial conidiomata in culture, similar to those of P. curvatum, 270 but a distinctive feature was the production of black, spherical and closed 271 conidiomata, so far never described in Phialemonium. Phialemonium sp. In conclusion, our results suggest that infections by Phialemonium, 283
Lecythophora and Cephalotheca may be underdiagnosed, since the number of 284 isolates in this study belonging to these genera is considerably higher than that 285 reflected in the literature. In addition, our results confirmed the usefulness of 286 28S rDNA gene as a phylogenetic marker for these fungal groups. 287
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